Holotype Specimen-UCM 66312, right lower jaw preserving p3-m3.
Etymology-'Gaga,' in reference to the popular musical artist, Lady Gaga, and 'don' (tooth); and 'mini' (small) and 'monstrum' (monster), in reference to its small size and the addition of unique accessory cusps.
Hypodigm and Paratypes-UCM 66313, Rm1; UCM 66315, Lm2; UCM 66314, Rp3; UCM 65224, RM2.
Type Locality and Stratigraphic Context-UCM locality 88044, Sweetwater County, Wyoming (coordinates on file at UCM, main unit of the Wasatch Formation, early Eocene, 'Greybullian,' Wa3-4). Roehler (1992) reported that the main unit of the Wasatch Formation in the Washakie Basin is approximately 515 m thick. It is primarily fluvial in origin and mudstones dominate with some sandstones. UCM 88039, 88043, and 88044 all occur within a few hundred meters of one another geographically on the Promontory, a distinctive feature approximately 1.5 km south of Bitter Creek Station (northwestern corner of the Washakie Basin). These localities are dominated by gray mudstones and have yielded a Greybullian mammalian fauna (Patricia Holroyd, pers. comm.) . They are located approximately 3 to 5 m below University of California Museum of Paleontology locality V71240 in figure 4-36 in Savage and Russell (1983) .
Known Distribution-Type locality and UCM localities 88039 and 88043 (coordinates on file at UCM), Wyoming, U.S.A.
Differential Diagnosis-Differs from all known North American artiodactyls in having the following autapomorphies: (1) very broad cingulids on the labial margin of the lower molars running from the anterior margin of the protoconid to the posterior margin of the hypoconid; (2) strongly developed projecting accessory cusps on the labial cingulid of the lower molars especially on m2 and m3; and (3) a large cusp on the stylar shelf labial to the metacone in M2 that is nearly equal in size to the metacone.
DESCRIPTION

Lower p3
The tooth is broken anterior to the protocone on the right p3 on the type (UCM 66312) but is complete in UCM 66314. The tooth is gracile and about equal in length to the p4. There is a 731 Measurements for the holotype of Hexacodus pelodes (USNM 19215) are from Gazin (1952) .
simple wear facet and crest that descends the posterior wall of the protoconid down to the cingulid at the back of the tooth in the type. At the point where the crest strikes the postcingulid, the wear facet is deflected labially into a ridge that forms the cingulid on the back of the tooth and ascends along the labial margin to the posterior wall of the protoconid. The lingual cingulid is modest. It continues and surrounds the posterior half of the tooth and ascends along the margin to the posterior wall of the protoconid. The paraconid region is at the anterolabial margin of the tooth and is formed by the ridge that descends the protoconid. There is no metaconid or entoconid and a labial cingulid is absent. On UCM 66314 there is a relatively broad wear facet that goes across the apex of the protoconid down to the anterolingual margin of the tooth.
Lower p4
The p4 is equal in length to the p3 and is complete on the type specimen. It is slightly more robust and wider than the p3 but is a relatively simple tooth. There is a very small anterolingual cusp on the cingulid that is equivalent to the paraconid of the lower molars. The apex of the central protoconid is equal in height to that of the protoconid on p3. The protoconid is bulbous, and like that of the same cusp on p3, has a ridge that descends down the posterolabial margin of the cusp. The talonid of p4 is simple with a postcingulid that lacks cusps. This cingulid is a distinctive ridge that runs laterally across the posterior margin of p4. A small ridge ascends from this ridge along the posterolabial margin of the protoconid and terminates in the same position as that on the p3.
Lower Molars
The lower m1 and m2 are broad laterally, nearly as wide as they are long (especially m2). Each tooth possesses a welldeveloped labial cingulid that begins just anterolabial to the paraconid and extends continuously across the labial margin of the tooth onto the posterior wall of the talonid where it connects to the hypoconulid. Along this cingulid are two distinct accessory cusps that are each placed labial and very slightly anterior to the apex of the protoconid and hypoconid. The trigonid is moderately higher than the talonid. The trigonids on all three of the molars as well as the protoconid of p3 and p4 are equal in height.
The paraconid on m1 is distinct, and on m2 and m3 the paraconids are small and lie anterior to the much more prominent metaconid. The cristid obliqua strikes the base of the protoconid just lingual to the trigonid notch. The entoconid is a large, conical, isolated cusp that is equal in size to the hypoconid on m1 and m2 and slightly smaller on m3. There is an incipient preentoconid cristid that descends to the base of the talonid notch between the metaconid and entoconid. The posthypocristid descends medially directly toward the entoconid, forming a posterior wall on the talonid and then is incipient but deflects posteriorly to the hypoconulid. The hypoconulid is almost independent of the other cusps on m1 and m2 being positioned on the postcingulid. The lower m1 is smaller than m2 and not as robust overall. The m2 is a robust tooth that is square in outline. The m3 is similar in morphology to m1 and m2 but has a posteriorly expanded hypoconulid that is broken on the type specimen. The cusp arrangement on all three molars from the labial to the lingual margin are 'stair-stepped' into three sets, ascending from the labial cingulid cusps to the protoconid and hypoconid, to the lingual metaconid and entoconid on the lingual edge of the tooth. The lingual cusp complex is higher than the medial protoconidhypoconid step, which is in turn higher than the accessory cusps on the labial cingulid. Slight ridges descend the labial margin of the entoconid and the lingual margin of the hypoconid and nearly intersect. The talonid is a very small basin. The dentary deepens dorsoventrally from just below p3 to m3. Two foramina are present; one below the anterior root of p3 and a slightly larger one below the posterior root of p4.
Upper M2
The single upper molar (UCM 65224) has passed through the gut of a vertebrate; thus, fine details of the anatomy of M2 are obscured by modest enamel dissolution by acid. Nevertheless, the tooth has distinct morphology at a gross level. This upper molar is much wider than long because of a prominent accessory cusp on the stylar shelf that lies immediately labial to the metacone.
The protocone is anterior, directly lingual to the apex of the paracone. The paracone, metacone, and protocone are of equal size. The metaconule is lingually expanded and the conular wings are both distinct and bear wear facets. There is a swelling on the posterolingual margin of the tooth that likely represents a hypocone on the cingulum. There is no mesostyle. The lingual cingulum appears to be complete but some of the enamel has been dissolved, obscuring the morphology lingual to the protocone.
DISCUSSION
Gagadon minimonstrum is a distinctive genus and species of early Eocene (Ypresian) North American artiodactyl. It uniquely has broad lower and upper molar teeth. The cingulids on m1-3 are very well developed and stronger than on any other Wasatchian to Bridgerian taxon in the order in North America. In addition, one or two accessory cusps that bear wear facets are present on the lower molar cingulids; such cusps are not found in any North American form. The M2 also uniquely has a very well developed accessory cusp labial to the metacone. As such, the molar teeth have eight lower molar cusps and seven upper molar cusps. Viewed posteriorly, the protoconid-hypoconid, metaconid-entoconid, and cingulid accessory cusps are arranged in a 'stair-stepped' fashion, with the lingual cusps much higher than the other cusps. This arrangement gives the lower molars a canted aspect that is also unique among all early Eocene artiodactyls.
Gagadon minimonstrum is derived in morphology over the condition in diacodexeids and leptochoerids. These taxa have (1) a medially placed protocone and equal-sized metaconule and paraconule; (2) an isolated hypoconulid that is positioned medially on the posterior wall of the talonid basin; and (3) a posthypocristid that forms the posterior margin of the talonid basin and is directed toward the hypoconulid by a straight cristid. These are plesiomorphic conditions for Artiodactyla. Gagadon minimonstrum differs from all species of Diacodexis and Bunophorus in its unique features and in having a conical, isolated entoconid and a hypoconulid located on the postcingulid and not on the rim of the talonid (Krishtalka and Stucky, 1985; Stucky and Krishtalka, 1990) . Like the leptochoerids, Diacodexis and Bunophorus have a well-basined talonid, in contrast to the small talonid in Gagadon.
Gagadon minimonstrum has the following synapomorphies in common with Hexacodus (Figs. 1E, G, 2B ) and other homacodontids (Homacodon, Microsus, Hylomeryx, Bunomeryx, Mytonomeryx, Mytonomeryx, Mesomeryx; Stucky, 1998) and all selenodont artiodactyls: (1) upper molars with an anterior protocone, positioned lingual to the paracone and a lingually expanded metaconule and a reduced paraconule (see Black, 1978) ; and (2) lower molars with the hypoconulid developed on the posthypocristid terminating on the posterior cingulid, and the entoconid and hypoconid lying opposite one another with the posthypocristid directed toward the entoconid. Helohyus, except for larger size, has the same morphology as Hexacodus.
Gagadon minimonstrum differs from Antiacodon (Figs. 1C , H, 2A) and allies (Auxontodon and Tapochoerus) in the family Antiacodontidae (Storer, 1984; Stucky, 1998; Walsh, 2000) by having the paraconid much smaller than the metaconid and the cristid obliqua strike the base of the trigonid below the protoconid near the postvallid notch. In antiacodontids, the cristid obliqua rises up the posterior wall of the talonid to connect with the apex of the metaconid and shows a trend towards increasing size and dominance of the paraconid (see Walsh, 2000) . In addition, the hypoconulid is located on the posterior wall of the talonid basin where the posthypocristid deflects posteriorly to join it, differing in this condition from the leptochoerids and diacodexeids on the one hand and from the homacodontids on the other. The upper molars of antiacodontids also differ from those of Gagadon by having a central protocone and well-developed conules, with the paraconule and metaconule equal in size as in diacodexeids. Antiacodontids may have multiple additional incipient accessory cusps on the stylar shelf of the upper molars as well as a true mesostyle and cingula on the upper molars, but they do not have a single dominant accessory cusp as occurs in Gagadon.
In summary, Gagadon minimonstrum is allied to the homacodontids and helohyids. Among these taxa it is most similar and closely allied to Hexacodus, with which it shares a simple but inflated p4 and a small paraconid anterior to the metaconid on the lower molars. A small anterior paraconid is present in Helohyus, which, except for large size, is similar in all aspects to the condition in Hexacodus.
Among the European early Eocene Artiodactyla, Aumelasia, Cuisitherium, and Protodichobune bear accessory cusps within the hypoflexid of the lower molars (Sudre et al., 1983; Erfurt and Metais, 2007; Theodor et al., 2007) . The cusp in the European taxa is isolated and there is no labial cingulid. The additional accessory cusps of Gagadon are thus distinct from those of the European taxa, lying directly on a well-developed cingulid. The m1 and m2 of these taxa are similar to the North American homacodontids and Gagadon, sharing with them an isolated hypoconulid on the posterior cingulid and a strong posthypocristid that is directed back toward the hypoconulid.
The upper molars of Aumelasia have a distinctive cusp on the stylar shelf that lies directly between the paracone and metacone (see Sudre et al., 1983) . This cusp is present in some Protodichobune. It appears to be a mesostyle and is not positioned labial to the metacone as is the stylar cusp in Gagadon. The positioning of the accessory cusps of the upper and lower molars on Gagadon is thus not homologous to that of the taxa from the early Eocene of Europe.
The sample of Gagadon is small, consisting only of five specimens representing no more than two specimens of each tooth. Apparent variation in this sample includes variable development of the accessory cusps on the lower molars and the relative strength of the major cusps of the trigonid. For example, on the holotype the two cingulid accessory cusps are distinct and well developed, whereas on the paratype m2 (UCM 66315) the accessory cusp lying labial to the hypoconid is well developed and the other accessory cusp on this tooth is incipient. The m1 of the holotype additionally has more distinctive accessory cusps than does that on UCM 66313.
CONCLUSIONS
Gagadon minimonstrum bears distinctive accessory cusps on the labial cingulid of the lower molars and on the stylar shelf labial to the metacone on the single referred upper molar. Moreover, the lower molars are broader than in any other early Eocene North American artiodactyl. The talonid structure of Gagadon is similar to that found in all homacodontines, which consists of an isolated hypoconulid that lies on the postcingulid of m1 and m2.
The broadening of the lower molars, strengthening of the labial cingulid, and the development of accessory cusps on both the upper and lower molars would appear to be simple developmentally. Gagadon minimonstrum is part of the initial radiation of the Artiodactyla in the early Eocene of North America (Wasatchian) that includes three groups, the diacodexeids (Diacodexis, Bunophorus, and Simpsonodus), the antiacdontids (Antiacodon), and the homacodontids (Hexacodus and Gagadon). The diacodexeids are by far the most commonly occurring artiodactyl taxa throughout western North America in the early Eocene. Populations of, e.g., Diacodexis from a single fossil unit in lithosympatry are quite variable to the extent that they show continuous variation along a character cline that may show distinctive types in other, mostly younger, populations (Krishtalka and Stucky, 1995) . The early Eocene (Wa-7) antiacodontids appear to be restricted to the Wind River Basin in central Wyoming, whereas the homacodontids from the early Eocene (Wa-6, Wa-7) are known from the Green River Basin in Wyoming (Gazin 1952 (Gazin , 1962 ) except for two specimens of Hexacodus from the Wind River Basin (one from Wa-6 and one from Wa-7). Both the antiacodontids (Antiacodon) and homacodontids (Homacodon and Microsus) and the helohyids become much more abundant by the middle Eocene (Br2-Br3), whereas the diacodexeids are represented by only a few isolated teeth (R. K. Stucky, pers. observ., DMNH collections). The distinctive characters of the homacodontids, an expanded metaconule, an anteriorly placed protocone, and an isolated cingular hypoconulid, foreshadow the basic morphology of all selenodont artiodactyls. The high variability among the early Eocene diacodexeids (Krishtalka and Stucky, 1985) , coupled with the rapid and apparently endemic evolution of the homacodontids and antiacodontids, is a prime source for studying rapid evolutionary change of the artiodactyls during the early Eocene Climatic Optimum (Woodburne et al., 2009) . Gagadon minimonstrum represents a surprising variant within the homacodontids, with unique characteristics during the early Eocene.
